Expression and function of toll-like receptors in human circulating endothelial colony forming cells.
Mature endothelial cells are known to sense microbial products through toll-like receptors (TLRs), a family of membrane proteins which serve as pathogen recognition and signaling elements; however, there are limited data in the literature about the expression and function of TLRs in human circulating endothelial colony forming cells (ECFCs), which are considered the most likely endothelial precursors. We expanded and differentiated in vitro umbilical cord blood (UCB) and adult peripheral blood (PB) ECFCs and studied the expression of TLR1 to TLR10 mRNA by qPCR analysis, and we further characterized TLR function in ECFCs through functional assays including in vitro ECFC growth and differentiation, assessment of cytokine production, and measurement of intracellular Ca(2+) signals. Both UCB- and PB-ECFCs had detectable mRNA levels of all the TLRs from 1 to 10; TLR4, a sensor of Gram-negative bacterial lipopolysaccharide (LPS), had a higher level compared to other TLRs. Exposure to LPS induced cytokine production, although with less efficiency compared to PB-mononuclear cells. However, no effect of LPS was seen on ECFC growth and differentiation, and no increase in intracellular Ca(2+) concentrations, which is essential for ECFC proliferation, was observed after exposure to increasing amounts of LPS. Our data show that all TLRs from 1 to 10 are constitutively expressed in ECFCs, and suggest that TLR4 is functional in ECFCs, but its activation through its ligand LPS does not affect ECFC growth and differentiation.